Age-related alterations of enzyme activities and subunits of hepatic glutathione S-transferases in male and female Fischer-344 rats.
Enzyme activities of glutathione S-transferases (GSTs) toward five different substrates (benzalacetone (PBO), styrene oxide (STOX), sulfobromophthalein (BSP), 1,2-dichloro-4-nitrobenzene (DCNB) and 1-chloro-2,4-dinitrobenzene (CDNB)) as well as concentrations of four subunits of GST isozymes (1, 2, 3 and 4) were determined using cytosol fractions obtained from livers of young (6 months) and old (26 months) Fischer-344 rats of both sexes. Values for enzyme activities for three substrates (DCNB, BSP and PBO) in young male rats were significantly higher than the corresponding values in female rats. In old male rats, values were generally lower than the corresponding values in young male rats, becoming close to corresponding values in young female rats. Old female rats, however, exhibited values close to those in young female rats, except for DCNB and STOX values, which were slightly lower in old female rats. GST subunits 3 and 4, as determined by high-performance liquid chromatography after purification by affinity chromatography using S-hexyl-glutathione, were predominant in young males, whereas concentrations of subunits 1 and 2 were higher in females than in males. In male rat livers, concentrations of subunits 3 and 4 decreased considerably with age while those of subunits 1 and 2 increased, so that the subunit pattern in old male rats tended to be similar to that of young female rats. In old females, a decrease in the concentration of subunits 3 and 4 and an increase in the concentration of subunit 1 were also observed as in old male rats, while the subunit 2 concentration tended to decline. Furthermore, the elution pattern of affinity chromatography changed with age, yielding an earlier elution of most subunits in old male rats and of subunit 1 in old female rats. The results suggest that age-related changes that occur with GSTs in livers of male rats are essentially a feminization of the isozyme pattern. However, despite rather unremarkable changes in enzyme activities with age in females, considerable changes of subunit pattern (a general decrease in concentration of subunits 2, 3 and 4 and an increase in the concentration of subunit 1) were also observed in female rats, and these were much greater than could be predicted from enzyme activity changes with age in this sex.